The seasonal and the periodic cointegration models are non-nested models that can explain complex patterns in univariate seasonal time series. This paper proposes a simple model selection method which is based on an application of the usual test procedures for cointegration to the annual series per season.
Introduction
Recently, there has been some attention given to the seasonal fluctuations in seasonally observed time series. Although the results of several studies depend on the particular method used, a general impression from the empirical evidence is that seasonal patterns in many economic time series are more complicated than those justifying the use of seasonal dummies. Using the test procedure for seasonal unit roots of Hylleberg et al. (1990) [HEGY], Hylleberg et al. (1991) find that several economic series have seasonal unit roots. On the other hand, using a periodic generalization of the HEGY method, Franses and Romijn (1992) find that many U.K. macroeconomic variables show patterns which are typical for periodically integrated series; see also Osborn and Smith (1989) .
Multivariate extensions of the seasonal and periodic integration concepts are discussed in, tar example, Engle et al. (1991), and in Birchenhall et al. (1989) and Franses and Kloek (1991) , respectively.
The seasonal cointegration model in Engle et al. (1991) , and also in Kunst (1990), focuses on two or more series having common non-stationary seasonal components. The periodic cointegration model assumes that the parameters in the cointegration vectors, as well as the adjustment parameters, can vary over the seasons. Given the different outcomes of the analyses of univariate time series, one can imagine that the non-nested seasonal and periodic cointegration models can be rival dynamic econometric models. A method to select between these two alternatives may therefore be useful. The proposal of such a method is the topic of the present paper.
In section 2 I briefly review some of the characteristics of the seasonal and periodic cointegration models.
In section 3 I propose a model selection method, which amounts to considering often applied test statistics for cointegration for the annual series of the observation per quarter.
Section 4 concludes the paper.
Seasonal cointegration and periodic cointegration
Consider two quarterly observed time series, X, and y,, t = 1, , n. In the case when these variables are non-stationary, it can be useful to transform these series with a A, or a A, filter, where A, is defined AkzI = (1 -Bk)z, = z, -z,_~. When the first filter is appropriate, one says that the series has a non-seasonal unit root 1. When the A, filter is appropriate, the series additionally has seasonal unit roots -1 and ?i since (l-B4)=(1-B)(l+B)(l-iB)(l+iB).
A test procedure to test for seasonal unit roots is given in Hylleberg et al. (1990) . Suppose now that both series X, and y, are seasonally integrated, or that A4xt and A,y, are stationary.
These series are then said to be seasonally cointegrated when they have common seasonally non-stationary components, see Engle et al. (1991) [EGHL]. When there is cointegration at the zero frequency, i.e. related to root 1, this means that uI, defined by
is stationary. This is because (1 -B)4 equals (1 -B)(l + B + B* + B3). Cointegration at frequency $, i.e. with respect to root -1, implies that
is stationary. Finally, cointegration at frequency + is related to the filter (1 -B*). Since this filter only covers a half-year period, one should also consider cointegration one period lagged, or
is stationary. Test procedures for the stationarity of the variables in (l), (2) and (3) and also that adjustment to disequilibrium errors can be time-varying.
Model selection
The models, as given in (4) and (5)) are obviously non-nested. One way to select between these models may then be to construct an encompassing model and to test the parameter restrictions in this large model that are implied by each of the two models. Given that the series X, and y, are non-stationary, the (4). where the variables u,, u, and w, are given by (I), (2) and (3). DGP (i) is (4) with -y, = -0.5, yz =yT='yJ =O. and (1) with a, = 1; DGP (ii) is (4) with yI = dye = y4 = 0, y1 = -0.5, and LY, = 1; and DGP (iii) is (4) Table 1 it can be seen that this simple selection method meets its purpose rather well in the case of seasonal cointegration at the frequencies 0 and 4, i.e. the empirical size is quite close to the nominal size. In the case of seasonal cointegration at frequency +, the discriminatory power is not as high. This may be explained by the inclusion of w,_* as well as wZP3 in (4), which establishes that there are more relationships between the quarters x,~,~ and yS,,. For similar reasons it can be expected that a fully specified seasonal cointegration model as in (4) to use it as a first and preliminary check before proceeding with the specification of either of the models.
